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trees and brush,

3. Clean out and maintain clean the scepage collector
channel upstream of the valve house on the left
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4. Trim trees and remove brush from tailrace channel
of the spillway.

5. Repair deteriorated concrete surfaces on overilow
section training walls and caulk joints where the
overflow section meets the wall.
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supply main,
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C., 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any
need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. 1In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might other-
wise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through Iregquent inspections can unsafe conditions be de-
tected and onlv through continued care and maintenance can these
conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydiraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood"” for the region (greatest rea-
sonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not be in-
terpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
HARLEM VALLEY RESERVOIR DAM

I.D. NO. N.Y. 273
D.E.C. NO. 677
HOUSATONIC RIVER BASIN
DUTCHESS COUNTY, NEW YORK

Name of Dam: Harlem Valley Reservoir (I.D.
No. N. Y. 273)

State Located: New York
County Located: Dutchess
Stream: Tributary of Swamp River
Basin: Housatonic
Date of Inspection: June 12, 1980
ASSESSMENT

Examination of the available documents and visual inspec-
tion of the Harlem Valley Reservoir Dam did not reveal conditions
which constitute a hazard to human life or property.

Using the Corps of Engineers screening criteria for review
of spillway adequacy, it has been decermined that the spillway can
pass the PMF flood using only 80% of its capacity. In addition,
the stability of the dam is adequate against overturning and sliding.

The following remedial and maintenance actions should be
completed within one year:

1. Monitor the seepage on the abutments near the toe of
the dam at biweekly intervals with the aid of weirs.
In addition, determine the source of the seepage.

2. Clear abutments immediately downstream of the dam of
trees and brush.

3. Clean out and maintain clean the seepage collector
channel upstream of the valve house on the left
abutment.

4. Trim trees and remove brush from tailrace channel
of the spillway.

5. Repair deteriorated concrete surfaces on overflow
section training walls and caulk joints where the
overflow section meets the wall.




Approved by:

Date:

Repair jammed screen on the intake for the water
supply main,

Provide a program of periodic inspection and mainte-
nance of the dam and appurtenances including yearly
operation and lubrication of all reservoir gates

and valves. Document this information for future
reference. Also develop an ecmergency action plan,

[4.Q.Zj;S;~L‘—~

Eugene O'Brien, P.E.
New Y01k No. /}982

M//

&,Col W ML mlfh, Jr.,
New York District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
HARLEM VALLEY RESERVOIR DAM

I.D. NO. N.Y. 273
D.E.C. NO. 677
HOUSATONIC RIVER BASIN
DUTCHESS COUNTY, NEW YORK

SECTION 1 -~ PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was authorized
by the State of New York, Department of Environmental Conserva-
tion by letter dated 7 January 1980, in fulfillment of the require-
ments of the National Dam Inspection Act, Public Law 92-367,
8 August 1972.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing
conditions of the dam, to identify deficiencies and hazardous
conditions, to determine if these deficiencies constitute hazards
to life and property and to recommend remedial measures where
required.

1.2 DESCRIPTION OF THE PROJECT

a. Description of the Dam and Appurtenant Structures
The Harlem Valley Reservoir Dam is composed of an

approximately 320 foot long concrete gravity dam that includes
a centrally located 30 foot wide overflow section serving as a
spillway. The crest of the dam is 5 feet wide and its maximum
height above river level is 59 feet. The upstream slope of the
dam is vertical and the downstream slope varies from vertical
nearest the top to 10V on 5H below Elevation 776, to 10V on 6%H
below Elevation 756, to 10V on 8H below Elevation 736.

The spillway, which is uncontrolled, has an ogee
shaped crest which is about 6 feet below the crest of the dam.
There are two l12-inch diameter water supply mains and one 24-inch
diameter "blowoff" reservoir drain. Each of the 12-inch diameter
water supply mains has a low and high level intake. The intakes
for the reservoir drain and the water supply mains are controlled
by slide gates on the upstream side of the dam, which are manually
controlled within an intake tower located just to the left of the
spillway. In addition, the mains and drain can be controlled by
a valve located in a valve house at the toe of the dam and just
to the left of the spillway outlet channel.




b. Location
Harlem Valley Reservoir Dam is located on a tributary
of the Swamp River on the grounds of the Harlem Valley State
Hospital near Wingdale, New York. The dam is about one mile east
of the intersection of Routes 22 and 55.

c. Size Classification
The dam 1s 59 feet high and has a reservoir with a
maximum storage capacity of 222 acre-feet and therefore is
classified as an intermediate dam (height greater than 45 feet).

d. Hazard Classification
The dam 1s In the "high" hazard potential category
because of its close proximity (0.5 mile) to the Harlem Valley
State Hospital buildings.

e. Ownership
Harlem Valley Reservoir is owned by New York State
Harlem Valley Hospital. The person to contact is Mr. James Billings -
Harlem Valley Psychiatric Hospital, Wingdale, New York, 12594,
Tel. (914) 832-6611.

f. Purpose of Dam
The dam impounds a pumped storage reservoir used as
water supply for the Harlem Valley State Hospital.

g. Design and Construction History
The dam was designed and constructed in 1918 by New
York State. The downstream face of the dam and the spillway
crest area were treated with Pneumatically applied concrete
in 1956. Repairs were also carried out on the downstream valve
house and the dam in 1970.

h. Normal Operating Procedure

The reservoir is normally kept with the water level
at E1 776 (spillway crest elevation) by pumping water from the
Swamp River. Water is continuously released through one or both
of the 12-inch water supply mains to a filter plant used to supply
the hospital facility. Average daily usage is 275,000 gallons
per day. The 24-inch reservoir drain is opened and cleaned out
annually. Complete operation records of inflow and outflow are
kept at the filter plant office. Mr. Bill Conklin is the person
to contact.

1.3 PERTINENT DATA
a. Dralnage Area (sq. mi.) 0.45

b. Discharge at Dam Site (CFS)

Ungated Spillway at Maximum Pool 1900
Maximum Capacity 12~inch Water

Supply Mains 50
Maximum Capacity Reservoir Drain 100
Total Discharge Maximum Pool 2050




c. Elevation (feet above MSL USGS Datum)

Top of Dam 782
Maximum Design Pool 782
Spillway Crest 776
Invert-Water Supply Outlet Intake 1 750
" " [1] n " 2 ‘7 5 0
" " 1 " n 3 7 3 5
" L1} " n n 4 7 3 5
Invert-Reservoir Drain 729

d. Reservoir

Length of Normal Pool (feet) 550
Surface Area of Maximum Pool, Acres 16.4
Surface Area of Normal Pool, Acres 7.4

e. Storage (acre-feet)
Reservoir at Spillway Crest 155
Reservoir at Maximum Pool 222

f. Dam
Type Concrete gravity
Length (feet) 320
Upstream Slope Vertical
Downstream Slope Varies - Vertical

to 10V:8H

Crest Elevation (MSL) 782
Crest Width (feet) 5
Grout Curtain None (according

to drawings)

g. Spillway

Type Ogee =- Section
of Dam
Length (feet) 30
Crest Elevation (MSL) 776
Upstream Channel None
Downstream Channel 20 feet wide -
h. Reservoir Drain and Pipelines

Upstream -~ An lntake tower 1s located immediately
adjacent and to the left of the spillway. There are four intakes
at two levels serving two water supply mains (one intake at each
level per water supply main). An additional intake serves the
24-inch diameter reservoir drain.

Downstream - The outlet for the 24-inch diameter
reservoir drain discharges into the spillway channel after passing
through a valve house at the toe of the dam. The control for the
drain is located in the valve house. The two 12-inch diameter
water supply pipes are also controlled in this valve house and
they continue downstream to the filtration plant.
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SECTION 2 - ENGINEERING DATA

2.1 GEOLOGY

The records of the owner contain no data on site geology.
However, there is data available in the literature on the general
geology of the area. The Harlem Valley Reservoir is located in
the eastern portion of the New England Upland physiographic
province of New York State. The durable metamorphic rocks in the
region are reflected in the landforms of significant topographic
relief. The rocks at the reservoir site are Precambrian and/or
Lower Paleozoic biotite gquartz gneiss of the Waramaug Formation.

2.2 SUBSURFACE INVESTIGATIONS

A limited amount of subsurface investigations were carried
out prior to construction of the dam. Nine wash borings were
carried out and the logs are shown in Appendix A. In addition,
it is known that surficial soils in the vicinity of the Harlem
Valley Reservoir are of the Charlton-Hollis-Woodbridge Association.
These deep (Charlton and Woodbridge) and shallow (Hollis) soils
are associated in hilly areas. The materials are developed on
glacial till derived from schist and gneiss.

2.3 DAM AND APPURTENANT STRUCTURES

There 1s a complete set of contract drawings for the dam
and appurtenant stvructures available in the records of the owner.
A selection of these are included in Appendix A. 1In addition,
drawings showing tne repair work carried out in 1956 and 1970 are
available and are included in Appendix A.

2.4 CONSTRUCTION RECORDS

No information has been located with regard to the original
and subsequent construction of the dam.

2.5 OPERATION RECORDS

There are complete operation records available for at
least the last 20 years. Records of inflow, outflow and maintenance
are kept on a daily basis for the reservoir. Periodic maintenance
is done for the dam and appurtenant structures by the owner.

2.6 EVALUATION OF DATA

There is sufficient data avallable to support a Phase 1
evaluation of the dam.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General
The visual inspection of the Harlem Valley Reservoir
was made on June 12, 1980. The weather was fair and the tempera-
ture was 65-700F, The reservoir was at about spillway crest
(E1. 776).

b. Main Dam and Appurtenant Structures
The main dam shows no signs of major distress or
structural problems. The vertical and horizontal alignment of
the crest appears to be unchanged. There are no major cracks
in the concrete or joints on the dam or spillway sections.
However, the following adverse conditions were noted:

1. There is minor seepage (> 3 gpm) in both abutments,
just downstream of the dam. There is no indication of fines being
washed from the abutments.

2. There is spalling of the concrete at almost all
joints on the downstream face of the dam.

3. The abutments immediately downstream of the dam
are heavily overgrown and obscure slope and seepage conditions.

4. The pneumatically applied concrete is only in
fair condition in spots near the base of the dam.

5. The channels constructed to route seepage near
the valve house are clogged. As a result, the water from seepage
collects just upstream of the valve house, saturating the ground
and floeding the bottom level of the valve house.

6. Concrete surfaces at the junction of the overflow
section training wall and the overflow section are deteriorated
due to ice damage.

c. Spillway and Tailrace

The crest of the spillway, which was repaired with
pneumatically applied concrete, appears to be in generally good
condition. The downstream face, however, was also covered with
pneumatically applied concrete and is not in good condition.
The condition of the spillway face becomes increasingly worse
lower on the spillway. 1In the uppermost sections the pneumatic-
ally applied concrete is bubbled and uneven. Lower down it
becomes spalled and irregular with sections missing and some
minor seepage emanating from beneath it. Near the h=2se the
pneumatically applied concrete is gone altogether and the face
of the spillway is wet.

The tailrace channel of the spillway is heavily over-
grown and choked with fallen trees and brush,

5w



d. Reservoir Drain and Pipelines
The upstream requlating gates of the water supply
mains and the reservoir drain are in good operating condition
with the exception of a "jammed" screen on one of the intakes
for the water supply main. This however does not effect the
opening and closing of the gates. The downstream valves are
also in good operating condition.

e. Reservoir Area
There are nelther slides, rockfalls, sloughing or
other signs of instability in the vicinity of the dam. There
are no objectionable amounts of floating debris in the reservoir.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the investi-
gations reveal several deficiencies which should be corrected
before further deterioration results in a hazardous condition.
The deficiencies and recommended measures to improve these in
the order of importance are as follows:

1. Monitor the seepage on the abutments near the toe
of the dam at biweekly intervals with the aid of weirs. 1In
addition, determine the source of the seepage.

2. Clear abutments immediately downstream of the dam of
trees and brush.

3. Clean out and maintain clean the seepage collector
channel upstream of the valve house on the left abutment.

4, Trim the trees and remove the brush from tailrace
channel of the spillway.

5. Repair the jammed screen on the intake for the water
supply main.

6. Repair deteriorated concrete surfaces on overflow
section training walls and caulk joints where the cverflow section
meets the wall.
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The Harlem Valley Reservoir is used continuously to supply
water to the Harlem Valley State Hospital. Water is released
continuously from the reservoir through one or two l2-inch diameter
water supply mains. The reservoir is maintained at spillway crest
level by continuous pumping from the Swamp River. In addition,
the 24-inch diameter reservoir drain is operated periodically to
flush out sediment. Both the water supply and reservoir drain
are controlled upstream from an intake tower with slide gates
and a manual hoist, downstream control is by valves located in a
valve house at the toe of the dam. Slide gates are operated at
various times, but on no set schedule. The spillway is uncontrolled.
Complete inflow and ocutflow operating records are available in the
filtration plant near the dam.

4.2 MAINTENANCE OF THE DAM

There is no regular maintenance schedule for the dam. The
dam 1s continuously 'looked at' by the maintenance staff of the
Hospital.

4.3 WARNING SYSTEM IN EFFECT

There are no warning systems in effect or in preparation.
4.4 EVALUATIQE

The overall maintenance of the Harlem Valley Reservoir
is considered inadequate in the following areas:

1. Collector channels for seepage on the left abutment
downstream of the dam are clogged causing seepage to
enter the valve house.

2. Control of trees and vegetation on the abutments
immediately downstream of the dam and in the spillway
tailrace channel.

3. No formal operation and maintenance manuals exist
for the project.




SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Harlem Valley Reservoir Dam is located south of Dover Plains
in Dutchess County, New York, Hydrologic Unit Code 01100005. The
watershed contributing to the reservoir is 0.45 square miles
(285.7 acres) and consists mainly of undeveloped wooded mountain
slopes with a relatively large area of swamp indicated on the USGS
Dover Plains quadrangle. There are no defined water courses in the
basin and the surface runoff stored by the reservoir is supplemented
by water pumped from downstream of the dam. Slopes in the watershed
range between 5 and 10 percent with elevations rising from a lake
level of 776 to peaks above 920.

5.2 ANALYSIS CRITERIA

The analysis of the Harlem Valley Reservoir Dam was performed
using the U. S. Army Corps of Engineers HEC-1 computer program
(Ref. 1). Because of the small drainage area size, it was assumed
that the basin runoff equals the excess rainfall. The Probable
Maximum Precipitation (PMF) obtained from Hydrometeorological
Report No. 51 (Ref. 4) was distributed over a 24 hour period and
converted to runoff, It was estimated that there would be a
constant rainfall loss of 0.1 inch per hour over the land area.
No losses were calculated for rain falling directly on the water
surface.

5.3 SPILLWAY CAPACITY

The principal spillway of Harlem Valley ResServoir Dam is
centrally located on the dam, 30.0 feet in length with its ogee
crest at E1 776 MSL. The computed discharge with water surface
at E1 782 (top of dam) 1is 1900 cfs.

5.4 RESERVOIR CAPACITY

The normal capacity of the Harlem Valley Reservoir is
reported to be 155 acre-feet. Surcharge storage between E1 776
(spillway crest elevation) and the top of the dam, E1 782, is
67 acre-feet, which is equivalent to 2.8 inches of runoff over
the entire drainage basin. Maximum or total capacity of the re-
servoir 1is 222 acre-feet.

5.5 FLOODS OF RECORD

There are no available records of the floods or maximum
reservolr elevations resulting from floods.

5.6 OVERTOPPING POTENTIAL

The potential of the dam being overtopped was investigated
on the basis of the spillway capacity and the available surcharge

-8-




storage to meet the computed design flocd inflows. The inflow

peak of the Probable Maximum Flood (PMF), computed by converting
rainfall excess to runoff was 1972 cfs, The PMF hydrograph

routed through the reservoir resulted in a peak outflow of 1549 cfs,
and a corresponding reservolir surface elevation of 781.1 which

does not overtcop the dam. One-half the PMF raised the reservoir
surface to 779.2 MSL with a peak outflow of 720 cfs.

5.7 EVALUATION

The computed PMF outflow is approximately 77% of the spill-
way capacity, and the spillway is, therefore, assessed as adequate.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not indicate existing problems
with the structure of the dam. The seepage observed in the abut-
ments of the dam 1s not considered to represent an unstable or
otherwise dangerous condition at the present time.

b. Design and Construction Data
The orilginal preconstruction design computations re-
garding the structural stability of the dam are not available.
There are contract drawings showing the design and details of the
structure in Appendix A.

c. Stability Analysis
A structural stability analysis of spillway section
of the structure was performed using design sections shown in the
contract drawings. The following table shows the loading cases
considered and the results of the analysis. Detailed analysis
is shown in Appendix E.

Sliding Factor of Safety

Loading Condition Overturning (See Appendix F)
I) Normal Loading Condition: Within Middle 2.55
Reservoir Level at Spillway Thirad

Crest; no ice load

I1) Normal Loading Condition: Within Middle 2.43
Reservoir Level at Spillway Third
Crest; with ice load (5 kips)

ITII) Unusual Loading Condition: Within Middle 2.26
One-half PMF Reservoir Level at Half

El 779.1, water flowing 3.1 ft

over spillway

IV) Extreme Loading Condition: Within Middle 2.08
PMF Reservoir Level at E1 781.1, Half
water flowing 5.1 ft over spillway

V) Unusual Loading ~ondition: Within Middle 2.0
Earthquake Reservoir Level at Half

Spillway Crest, 0.05g earthguake

force

On the basis of stablility analysis performed during the
1nvestligation, the structural stability of the overflow section
of the dam against overturning was determined to be adequate for
all cases. The structural stability of the dam against sliding
was determined to be adequate for all cases.

-10~




d. Operating Records
Operation records which are available for the project

did not indicate any operational problems, which would affect
the stability of the dam.

e. Post-Construction Changes

Two post-constructlion changes have been carried out
both of which only indirectly effect the stability of the dam.
Pneumatically applied concreting was carried out in 1956 for the
purpose of reducing seepage on the dam. This appears to have
been moderately successful; however, the concrete has since
deteriorated and is now in only fair condition. The second post-
construction change was the construction of concrete seepage
collectors on the left abutment near the toe of the dam. Neither
of these changes have an effect on the stability of the dam.

f. Seismic Stability
The dam 1s located in 2Zone 2; therefore, a stability
analysis was carried out using a normal reservoir loading (water
level at spillway crest) and a 0.05g earthquake factor. The
results of the analysis showed the dam to be safe under bcth
overturning and sliding.

-11-
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1  ASSESSMENT

a. Safety
Examination of available documents and the visual
inspaction of the Harlem Valley Reservoir Dam and appurtenant
structures did not reveal any conditions which constitute a
hazard to human life or property. The dam is not considered
to be unsafe,.

Using the Corps of Engineers screening criteria for
review of spillway adequacy, it has been determined that thg
spillway can pass the PMF flood using only 80% of its capacity.
rThe dam has an adequate factor of safety against overturning
and sliding for all loading conditions.

b. Adequacy of Information
The lnformation and data available were adequate for
performance of this investigation.

c. Need for Additional Investigations _
No additional investigations are required.

d. Urgency
The recommended measures as described below must be
completed within one year from notification.

7.2 RECOMMENDED MEASURES

1. Monitor the seepage on the abutments near the toe of

the dam at biweekly intervals with the aid of weirs. In addition,

determine the source of the seepage.

2. Clear abutments immediately downstream of the dam of
trees and brush.

3. Clean out and maintain clean the seepage collector
channel upstream of the valve house on the left abutment.

4, Trim trees and remove brush from tailrace channel
of the spillway.

5. Repair jammed screen on the intake for the water
supply main.

6. Repair deteriorated concrete surfaces on overflow

section training walls and caulk joints where the overflow section

meets the wall.

7. Provide a program of periodic inspection and mainte-
nance of the dam and appurtenances including yearly operation
and lubrication of all reservoir gates and valves. Document

this inf2rmation for future reference. Also develop an emergency

action plan.
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DOWNSTREAM FACE OF SPILLWAY.
NOTE: MINOR SEEPAGE.

VIEW OF DOWNSTREAM FACE OF DAM
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VIEW OF INTERIOR OF GATE HOUSE.
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VIEW OF MANUAL HOIST FOR GATES.
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c. Upstrcam Slope

(1) Slope (Estimate) (V:ii) NG OD
(2) Undeosirable Growth or Debris, Animal Burrows ) L
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